Measurement of macromolecular interactions between complement subcomponents C1q, C1r, C1s, and immunoglobulin IgM by sedimentation analysis using the analytical ultracentrifuge.
The interactions between the complement components and with immunoglobulins are greatly enhanced by lowering the ionic strength and become readily measurable by physical techniques. Thus, the binding between C1q and IgM was previously shown to be appreciable (k = 1 x 10(6) M-1) at 0.084 M ionic strength (Poon, P.H., Phillips, M.L., and Schumaker, V.N. (1985) J. Biol. Chem. 260, 9357-9365). We have now found that, at 0.128 M ionic strength, the binding between human C1- (the activated first component of complement) and IgM was strong at physiological concentrations (k = 1 x 10(7) M-1), while under the same conditions binding between C1q and IgM was not observed. To explore the nature of the interactions responsible for this enhanced binding by C1- over C1q, mixtures of the various subcomponents of C1- were studied alone and with IgM. C1r2 did not bind to C1q, even when the ionic strength was reduced to 0.098 M, nor did the presence of C1r2 enhance the binding of C1q to IgM. In contrast, two C1s2 independently bound to C1q (k = 1 x 10(6) M-1), and caused a marked increase in its association with IgM (k = 5 x 10(6) M-1) at 0.098 M ionic strength. No detectable interaction was found between C1s2 and/or C1r2 and IgM in the absence of C1q. Moreover, there was no detectable interaction between the C1(-)-like complex formed between C1r2C1s2 and the collagenous C1q stalks (pepsin-digested C1q) and IgM. These data suggest that the binding of C1s2 to C1q, either alone or together with C1r2, induces a conformational change in C1q which results in additional C1q heads binding to complementary sites on IgM.